As shown in Ref. [2] , the Fermi part M 0ν F of the total 0νββ-decay nuclear matrix element M 0ν can be related to the single Fermi transition matrix element between the isobaric analog state (IAS) of the ground state of the initial nucleus and the ground state of the final nucleus. The latter matrix element could be measured in charge-exchange reactions. Here we discuss a possibility of such a measurement for 48 Ca and estimate the cross-section of the reaction 48 Ti(n,p) 48 Sc(IAS). + states) are virtually populated in the 0νββ decay due to a large momentum of the exchanged virtual neutrino. In addition, the transition operators in a charge-exchange reaction and 0νββ decay become more and more different for higher spins of the intermediate states.
Several theoretical approaches have been used to evaluate nuclear matrix elements (NME) M 0ν for neutrinoless double beta (0νββ) decay. There has been great progress in the calculations over the last decade, but still there can be a substantial scatter in the calculated M 0ν by different groups. Even more striking, up to a factor of 5, can be the difference in the Fermi part M 0ν F of the total M 0ν . Therefore, it would be very important to find a possibility to determine M 0ν experimentally. Partial one-leg transition amplitudes to the intermediate 1 + states have been measured by charge-exchange reactions in many nuclei (see [1] and references therein), thereby providing important spectroscopic information. However, an attempt to reconstruct the nuclear amplitude M 2ν of two-neutrino ββ decay from the measured amplitudes suffers from large inherent uncertainties since + states) are virtually populated in the 0νββ decay due to a large momentum of the exchanged virtual neutrino. In addition, the transition operators in a charge-exchange reaction and 0νββ decay become more and more different for higher spins of the intermediate states.
A proposal suggesting a way of a direct measurement of M 0ν F was put forward in a recent work [2] . It exploits the similarity between the Fermi part of the neutrino potential in 0νββ decay and the radial dependence of the Coulomb interaction. The latter is well-known to be the leading source of the isospin breaking in nuclei [3] . As shown in Ref. [2] , the Fermi matrix element M GT separately. Simple arguments put forward in Ref. [2] showed that an estimate M 0ν GT /M 0ν F ≈ −2.5 should hold in a realistic calculation (recent QRPA results [4] do agree with this simple estimate). The master relation, derived in Ref. [2] in the closure approximation by making use of the isospin symmetry of strong interactionĤ str , represents the matrix element M 0ν F in the form of an energy-weighted double Fermi transition matrix element:
Here,T − = a τ − a is the isospin lowering operator, the sum runs over all 0 + states of the intermediate nucleus
is the excitation energy of the intermediate state s relative to the mean energy of g.s. of the initial and final nucleus.
As argued in Ref. [2] , the expression (1) in the leading order of the Coulomb mixing must be dominated by the amplitude of the double Fermi transition from the initial g.s. via its IAS into the final g.s.:
Here, the second Fermi transition amplitude is non-vanishing due to an admixture of the ideal double IAS (DIAS) wave function |DIAS =
in the g.s. of the final nucleus:
and T 0 = (N − Z)/2 is the isospin of the g.s. of the initial nucleus.
In Eq. (2), the first-leg matrix element IAS|T − |0 i ≈ √ 2T 0 = √ N − Z and the IAS energy ω IAS are very accurately known. Thus, the total M 0ν F can be reconstructed according to Eq. (2), if one is able to measure the ∆T = 2 isospin-forbidden matrix element IAS|T + |0 f , for instance in charge-exchange reactions of the (n, p)-type. From the value of M 0ν F calculated in a model, the magnitude of the matrix element IAS|T + |0 f can be estimated by using a transformed version of Eq. (2):
Using recent QRPA calculation results for M 0ν F [4] , this matrix element can roughly be estimated as IAS|T + |0 f ∼ 0.005, i.e. about thousand times smaller than the first-leg matrix element IAS|T − |0 i . This strong suppression of IAS|T + |0 f reflects the smallness of the isospin-breaking effects in nuclei. The IAS has been observed as a pronounced and extremely narrow resonance, and its various features have well been studied by means of (p, n), ( 3 He,t) and other charge-exchange reactions on the g.s. of a mother nucleus. In this case the reaction cross-section at the zero scattering angle can be shown to be proportional to a large Fermi matrix element IAS|T
. Extraction of a strongly suppressed matrix element IAS|T + |0 f from a tiny cross-section of the (n, p)-type reactions on the final nucleus might only be possible if there exists a similar proportionality in the (n, p) channel.
As argued in Ref. [5] , the isospin of the projectile should not be larger than T = 1/2 ((n, p), (t, 3 He), . . . reactions). However, it is still not guaranteed that the reaction cross-section σ(0 + f → IAS) for these probes is proportional to a strongly suppressed matrix element IAS|T + |0 f , since the other isospin impurities in the wave functions |0 f and |IAS may have a larger effect on the reaction cross-section.
A preliminary assessment of the (n, p) reaction at the zero scattering angle, performed in Ref. [5] for an intermediatemass ββ-decaying nucleus 82 Se, has shown that the tiny cross-section σ np (0
is indeed dominated by the admixture of the DIAS in the g.s. of the final nucleus, provided that the mixing between the IAS and the 0 + states of normal isospin in the intermediate nucleus is weak and can be treated perturbatively. However, in heavy nuclei the spread of the IAS becomes rather significant and should be taken into consideration.
A candidate ββ-decaying nucleus in which such a perturbative treatment may be justified in reality is 48 Ca. The IAS of 48 Ca is a state with J π = 0 + , T = 4, T z = 3 at the excitation energy of E x =6.678 MeV (ω IAS ≈8.5 MeV) in 48 Sc. It lies under the threshold of particle emission and with almost 100% probability decays to 1 + state at E x =2.517 MeV by the emission of a γ-quantum with E γ =4.160 MeV [7] . This γ-decay energy is much higher than the γ-decay energies from 0 + states with normal isospin T = T z = 3 surrounding the IAS (which decay by a cascade), and could be used as a unique experimental tag telling that the IAS indeed was excited in a reaction.
There are strong arguments that the IAS of 48 Ca must be a single state without fragmentation. The state-of-the-art measurement of 48 Ca( 3 He,t) 48 Sc(IAS) reaction [8] does in fact contribute to clarification of this issue as discussed below.
Fragmentation of the IAS may occur only if there are several 0 + states with the normal isospin around the IAS to which the IAS may strongly couple. In other words, the total number of the 0 + states within the IAS spreading width Γ ↓ A must be greater than one (for nuclei around A = 50 Γ ↓ A is typically about few keV). In the back-shifted Fermi-gas model [9] the level density ρ(U, J, π) of J π states is given by:
Here, U = E − δ is the effective excitation energy with δ being the backshift(δ > 0 for even-even, δ ≈ 0 for odd-A, δ < 0 for odd-odd nuclei), and σ 2 ≈ 0.015A 5/3 t is the spin cut-off parameter. The temperature t is defined by U = at 2 − t, where a is the level density parameter. There exist no data on a, δ for 48 Sc. If one adopts for 48 Sc the values a = 5.96 MeV −1 , δ = −2.37 MeV obtained in Ref. [9] for 46 Sc, one gets for the J = 0 level density at E x =6.8 MeV ρ(0 + ) + ρ(0 − ) ≈ 59 MeV −1 . However, this level density must be an overestimation, since at E x = 3 MeV the same parametrization gives ρ(0 
